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Abstract. The masses of S and P states, pseudoscalar and vector decay constants, leptonic, semilep- 
tonic decay widths of charm (D) and beauty (B) open flavour mesons have been computed in the 
framework of Coulomb and power potential of the form V(r) = — ^ +Ar v . The results are com- 
pared with other theoretical as well as experimental results. 
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INTRODUCTION 

The investigation of the decay properties of charm and beauty open flavour mesons (D, 
and B) are interesting and important from the point of view of recent experimental de- 
velopments in light-heavy flavour physics (CELO, Belle, BaBar etc.) [Q]]. These exper- 
imental collaborations have contributed many recent charmed and beauty spectroscopy 
results B2LI3D. Future programs of these collaborations will provide rich spectroscopy and 
decay properties of strange and non- strange charmed and beauty mesons. Theoretically, 
charm provides a unique window to study QCD process as its mass lies some where in 
light quark chiral limit and the limit where the heavy quark effective theory is applica- 
ble. Due to its intermediate mass scale, charmed mesons are being produced almost all 
the high energy experiments. It is also expected that the charmed mesons productions 
can be studied through the decay modes of beauty mesons. High statistics samples of 
B-decays which allows to study meson spectroscopy from light flavour to charm and 
charmonium mesons are expected from the super B-factories P, 130. Non- perturbative 
models have been successfully employed for the understanding of the decay rates and 
other details concerning its radial wave functions and form factor for the study of lep- 
tonic and semileptonic decay of charm and beauty mesons |4|]. 

THEORETICAL FRAMEWORK 

For the light-heavy flavour bound system we treat the heavy-quark (Q=c, b) non- 
relativistically and the light-quark (q = u, d, s) relativistically. The Hamiltonian for the 
case be written as [Si 



H = M+ F_ + y/pZ+m*+V(r)+Vs a .s q (r) + V L . s {r) 



(1) 
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Where M is the heavy quark mass, m is the light quark mass, p is the relativistic 
momentum of each quark, V(r) is the quark- antiquark potential Vs^s q (r) and Vl-s(/) 
are the spin- spin and spin orbital interactions. Here we consider 

V (r) = ^+Ar v (2) 

where a c = |a s , a s being the strong running coupling constant, A and v are the potential 
parameter. The value of A is different for different v. The spin dependent part of the 
usual one gluon exchange potential (OGEP) between the quark antiquark for computing 
the hyperfine and spin-orbit shifting of S and P states are given by Q10Q 

We employ the hydrogenic trial wave function and use the virial theorem, 

/ P 2 \ _ 1 / rdV 
\2M/ ~ 2\~d7~ 

to get the energy expression for the ground state as 



\2S/-2Vsr> <4) 



B(M , v) = m + Jt + ± - 4 + 1 ( dni±3) _ aiil \ 

! 8M 8m 8 3 m 3 2\ /i v ^ ) 



(5) 



where /i is the wave function parameter determined using the viral theorem of Eq©. 
For the excited states appropriate hydrogenic wave function are being used in the present 
study. The parameters used here are m u / d = 0.360 GeV, m c = 1 .41 GeV, = 4.88 GeV, 
a c = 0.48 (for D meson) and a c = 0.36 (for B meson). The mass spectrum of D and 
B mesons are tabulated in Tables (OQ) and © alongwith the experimental and other 
theoretical results. 



TABLE 2. S-Wave and P-Wave Masses (in GeV) of B meson 
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PSEUDOSCALAR AND VECTOR MESONS DECAY CONSTANTS 

AND WEAK DECAYS 

The decay constants of the meson are very important parameters in the determination 
of the leptonic, non-leptonic weak decay processes and CKM matrix. It is related to the 



wave function at the origin through Van-Roy en-Weisskoff formula UM - Incorporating a 



first order QCD correction factor, we compute them using the relation II12I1 

|2 

a„ Mr, — m„ M/i 

(6) 



2 12^/^(0) 2 2/ \ , a s 

fp iv = — hrr c ( a ^ ' where c\a s ) = \ — 

1 Mp/y % 



M Q -m q ^Mq 



Mq + m q m Q 



where M P / v is the ground state mass of the pseudoscalar/vector meson. 

For weak decays of B and D mesons, we employ the spectator model [fl3l [Till . In the 

spectator approximation the inclusive widths of b and c quarks are given as 



9G F\ v od\ 2m l , s 5G 2 F \V a\ 2 m 5 c 
T{b ^ X) = 192% = 192,3 O) 

and width of the annihilation channel is computed using the expression given by 113| 

r(Anni) = ^\V Qq \ 2 f 2 M P ^mj(^-^j . Q, (8) 

where Q = 1 for the tv t channel and C, = 3 Vg^ for Qq, and m ; - is the mass of 
the heaviest fermions. Here|Vg^| and |Vgg| are CKM Matrix, taken from [1]. The 
total width of the corresponding decay is the addition of partial widths T(total) = 
r(<2 — ► X) + T(Anni). The total widths and lifetime are not changing much with varia- 
tion of v. The pseudoscalar, vector decay constants, total width and lifetime of D and B 
mesons are listed in Tables ©and ©. 
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TABLE 3. Decay constants (fp & /y) and lifetime of D meson (in MeV). 
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TABLE 4. Decay constants (fp & /y)and lifetime of B meson (in MeV). 
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